frequency of 2 to 3 per week. MRI revealed bilateral hippocampal T2 hyperintensity without atrophy. Continuous scalp video electroencephalography (EEG) revealed bitemporal interictal spikes that were more frequent on the right. Recorded seizures all originated from the right anterior mesial temporal region. Due to the bitemporal interictal findings and bilateral MRI abnormalities, the patient underwent bitemporal subdural electrode monitoring with subdural strips. Our technique for temporal subdural strip electrode insertion has been previously described. 14 The invasive recordings revealed a clear right mesial temporal onset.
Operation
Nine months after the invasive EEG, the patient underwent a right ATL using our previously described technique. 8, 18 Essentially, a standard ATL was performed using a subpial aspiration technique. The neocortical resection included the superior temporal gyrus and extended 5 cm from the tip of the temporal lobe. The mesial resection included the uncus, amygdala, and anterior hippocampus. The posterior extent of the mesial resection was at the level of the lateral mesencephalic sulcus. There were no intraoperative complications.
Postoperative Course
Immediately after surgery the patient complained of irritating numbness localized over the right side of the face, and was found to have decreased sensation to both light touch and pinprick in the distribution of all 3 divisions of the right trigeminal nerve. Six months after surgery the patient was seizure free, but the facial numbness persisted, especially in the V3 distribution. The numbness was associated with a mild, constant pain over the right side of the face with an occasional shooting pain in the right V1 distribution. Over time, this evolved into a constant rightsided facial pain, punctuated with occasional shocks of more intense pain. The pain was most severe in the V1 and V3 distributions, with associated pain and numbness in the teeth and tongue. The patient complained of facial sensitivity and ipsilateral sensitive teeth. One year following surgery, the patient reported new pain underneath the scalp flap that was found to be related to protruding cranial hardware. Surgical removal of this hardware eliminated the scalp discomfort, but did not help the facial pain. At 3 years postoperatively, the patient remained seizure free, but continued to have facial numbness and pain, although the latter was helped significantly with 1800 mg/day of gabapentin.
case 2

History and Examination
A 47-year-old right-handed man presented with a history of medically intractable dyscognitive seizures beginning at the age of 28 years. The episodes were characterized by the presence of a gargling sound with behavioral arrest and dystonic posturing of the left arm, followed by staring, unresponsiveness, and postictal confusion lasting 10-20 minutes. Interictal EEG revealed frequent spikes in the right temporal and frontal regions. MRI results were normal. Four complex partial seizures with simultaneous onset over the right mesial temporal and right frontal polar regions were also detected. Due to the lack of a clear onset on interictal EEG and normal MRI, the patient was investigated using subdural strip electrodes, which revealed a clear right anterior temporal onset.
Operation
Five months after the invasive EEG, the patient underwent a right ATL using the technique described above. There were no intraoperative complications.
Postoperative Course
Initially following the surgery the patient began complaining of severe pain over the right temporal bur hole site, where the subdural electrodes had been inserted 5 months previously. The pain was constant but could be exacerbated with even mild touch over that area. The cause of this pain was uncertain as the bur hole was posterior to the craniotomy used for the temporal lobectomy and was not exposed during the second procedure. The patient also complained of a second distinct type of pain involving the right side of the face. The patient described a shock-like sensation around his right eye. The pain was paroxysmal in nature and could be brought on while brushing his teeth or by wind. At 1 year after surgery the patient was free of seizures. The facial pain had disappeared entirely, but the bur hole pain persisted.
discussion
Cranial nerve palsies are a documented complication following temporal lobectomy, with dysfunction of the oculomotor and trochlear nerves noted in as many as 15% of cases 2, 4, 7, 9 and facial nerve palsies in as many as 3% of cases. 1, 10 These extraaxial CN palsies have been attributed to both direct and indirect injury corresponding to their anatomy. After exiting the brainstem, the oculomotor nerve passes through the subarachnoid space immediately medial to the uncus of the temporal lobe. 2, 4 This nerve is often visible through the mesial leptomeninges and is usually situated a few millimeters away from the pial surface. In our experience, this nerve is rarely injured at surgery in the absence of adherence of the nerve to the mesial leptomeninges or in the setting of substantial uncal herniation such as would be present in the setting of a temporal lobe tumor. The trochlear nerve is rarely evident at surgery as it passes along the edge of the tentorium and it has been suggested that this lack of visibility renders it more prone to injury than the oculomotor nerve. 4 Certainly, the position of the nerve at the tentorial edge renders it susceptible to direct and indirect trauma related to suction, cautery, ultrasonic aspiration, retraction, and other forms of surgical trauma that occur as the medial temporal structures are removed. Partial facial weakness after temporal lobectomy can be due to injury to the inferior Rolandic cortex or injury to the temporal branch of the facial nerve with an anteriorly placed preauricular limb of the skin incision. True complete facial nerve palsy after temporal lobectomy is harder to explain. Anderson et al. theorized that electrocoagulation of the dura overly-i. gill, a. g. parrent, and d. a. steven ing the geniculate ganglion might lead to a delayed complete facial paralysis. 1 Injury to the trigeminal nerve during temporal lobe surgery has not been reported frequently. After exiting the pons, the motor and sensory roots of the trigeminal nerve course through the cerebellopontine angle cistern prior to exiting the posterior fossa via Meckel's cave, which is situated just below the superior petrosal sinus and tentorium cerebelli, and along the anterior surface of the petrous apex of the temporal bone. 3, 12, 13 The superomedial wall of Meckel's cave associates closely with the lateral surface of the cavernous sinus, just below the oculomotor and trochlear nerves. 13 Sabancı et al. noted that a wall separating Meckel's cave from the cavernous sinus could not be identified. 13 A disturbance to the cavernous sinus may thus be transmitted directly to Meckel's cave. Exiting Meckel's cave, the ophthalmic and maxillary divisions of the trigeminal nerve course along the lateral wall of the cavernous sinus, 11 while the mandibular division exits the cranium via the foramen ovale. It is in this location, along the lateral wall of the posterior cavernous sinus, or in the region of Meckel's cave, that the trigeminal nerve could theoretically be injured, presumably indirectly with thermal or electrocautery in the medial portion of the middle fossa.
Dysfunction of the trigeminal nerve following temporal lobectomy is unusual and, to our knowledge, has only been reported once in the literature. Thomas et al. reported a single case of transient unilateral xerophthalmia and sensory loss in the maxillary division (V2) of the trigeminal nerve following a hippocampal-sparing temporal resection for a cavernous malformation. 17 The procedure was notable for requiring significant thermocoagulation and bipolar cautery to control bleeding on the floor of the middle fossa. With this case, tearing returned to normal and the facial numbness subsided over the course of 9 months following the operation. The authors theorized that the excessive thermocoagulation or bipolar cautery might have led to extradural injury to the ipsilateral trigeminal and greater superficial petrosal nerves. In neither of our 2 cases was an excessive need for coagulation noted, although this does not preclude the possibility that the trigeminal nerve was injured in such a manner. In the first case, facial numbness and pain were present immediately, which certainly implies that the nerve was injured during the procedure, presumably by the same mechanism. The onset of a symptom complex similar to trigeminal neuralgia in the second patient is more difficult to explain because there were no physical findings, such as facial numbness, that would implicate nerve injury. Although the patient had local pain around the previous bur hole, this incision was posterior to the ear and was not actually opened for the temporal lobectomy. Furthermore, the location of the "bur hole pain" was well within the C-2 dermatome and could not be neuroanatomically linked to the periorbital pain. The patient's facial pain was distinct from the other pain and very characteristic of classic trigeminal neuralgia. It also resolved completely. One possibility is that the brain shift or CSF drainage during surgery led indirectly to traction or microvascular compression of the trigeminal nerve in the cerebellopontine angle cistern. It is also possible that the pain was simply due to occult injury as was likely the case in the first patient. We considered anatomical variations as a potential contributing factor in both cases, but retrospective reviews of the MR images did not reveal any explanatory abnormalities related to the trigeminal nerve. In the end, we concluded that the most likely cause in both cases was an occult injury to the nerve due to cautery in the region of the mesial temporal lobe.
MRI-guided stereotactic laser thermal amygdalohippocampotomy is an emerging technique that is being used to treat mesial temporal lobe epilepsy. 19 Although it is a closed procedure, it is theoretically possible that a similar complication could occur secondary to thermal injury to the trigeminal nerve. Practitioners performing all forms of open or closed surgery in the region of the mesial temporal lobe should be cognizant of the potential for thermal injury to the trigeminal nerve.
We encountered 2 unique and independent cases of trigeminal neuropathic pain following ATL for mesial temporal lobe epilepsy. One case presented with signs and symptoms consistent with an acute injury to the trigeminal nerve and the other presented as typical trigeminal neuralgia. Surgeons performing these procedures should be aware of this potential complication and take measures to avoid it. In particular, use of thermal and electrocautery in the medial portion of the middle fossa should be avoided.
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